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(54) SIGNAL CODING METHOD AND DEVICE THEREFOR 

(57)Abstract: ^ ;Wl?vtf? 

PROBLEM TO BE SOLVED: To perform a 
regeneration of high quality at a low bit rate by 
band- dividing an input signal and coding it by 
respective methods suitable to low-pass side and 
high-pass side 

SOLUTION: From the input signal from a terminal 
101, a high-pass side signal is taken out by a LPF 
(low pass filter) 1 02 and a subtracter 1 06, and this 
signal is FFT-processed by a FFT(fast Fourier- 
transformation) circuit 161, and shifted to a low- 
pass side band by a frequency shifting circuit. The 
signal reverse-FFT processed by a reverse FFT 
circuit 1 63 is transmitted to a LPCOinear 
predictive coding) reverse filter circuit 1 71 and 
subjected to predictive coding processing, whereby the predictive coding 
processing can be realized at low sampling frequency. 
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(54) C58w^**3 m^^ft**&tme 

(57) [£#)] 

[SUB] U |ft««lt 

iS^ioij&^^MW^ lpf 

8ft) 0& 1 6 1 tCfc *) F F fflfc^ti/y 1-0 

Hi 6 2tC± 9{S««I^W*t-^^ b S*. &FFT® 
81 6 3 9#F FTMILfdM?: L PC (JS»i^ 




1 

-frSU-^y v^u- MSTxat* 
r6Xa^£^r£ri&4#8*i:r6 fS*«F *fc#ifc. 

S r i S:»*i: T #* l iBfl^ff *»-&fl:*ife. 

4 r fc *4#« i: r 3«t 3 «B*oft^?-fHt:*fSs. 
[f**XR5] ±lB^ffl«F#{fc;-rSXatt, -bK*^ 

# » fe ft 4 iR ^ SJ « * £ 1" £ ^ 9 ^ - * & U 1 ^ SI 

iBlE*©fS-g-«F#^*ffio 

[0 0 0 1 ] 
[0 0 0 2] 

B©«U8±©*M4«:#JJfl UX(t-g-JE«*ff tan* 
[0 0 0 3 ] »Fff##^i*ffi^ft^{1^0Jfc ^ 

— (Harmonic) ?J#ffc, MBE (Multiband Ex 
citation: -<?/l>*?s<l>' KBlfi) ft -§-{t^^ -< ^&##T 
ft-^-ft:^, SBC (Sub-band Coding: ffirJ*#*]«F-^ 
ffc) * IPC (Linear Predictive Coding: UTfcf iBIf? 
f-ffc) , fcfclMiDCT (Btfts*^^*) , MDC 
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2 

T rtf7r^KDCT) > FFT (&i£7-yx-^ 
[0 0 0 4 ] 

[0 0 0 5 ] fs/4©J5IKift"C»*|-C*4V^ 

«^llttfs/4©Ja«ft*■c^i#o«■cv^4l\ k 
[0006] iS¥^*5v^r, *©J:5&«F«r» 

[0007] t:-c, **Ktt, roJ;5 4S5*^Kfr 

[0 0 0 8 ] 

y^i^-^IST^, i^^7°y h^MST 
[0 0 0 9 ] **W^«-5fS*»*ft8fitt, -b 

^ {M^Sft*^«#©f-v^y^^v-hSrfiT*ii:a 
{ST * ^> ft * Sr ^SJft -S-^-f 4 t S: ^"f S r 
[0010] 

ofl0ffi^ov>rH«-fSo ftf, glut, 

[ooii] Hi oft-g-^3SB^5*W**x. 

5^ A^Jff ^Sr««:©#*tc^#IUX, ^S'j^^/t^F 



(3) 

3 

lllMCftftS»*{fcfcttrfc^*£- ft#WUltt\ j£ 
i«««l©ffiF*i:lc»»IL"CV^ao ffi«fflo«B#*<0« 

•u-ico^Ttt, lpc (mr^mn^it) bmmvmM 

[0 0 12] ±EB£X«fc UMDCT (^-{77 
^Ktftaf^^S*) rot 

£ £>lcr<^&ft£2 N , t4bfe2©^t*©*JS 
Ct^I^TF FT («iifi7 — y *fflV^i«* 

afcft^L peflUStt h7^/V^tCOV^T t) , 

/7^AtSKL PC«5:ffll/^V^ 0 _b 

[0013] EAT, m 1 «:#ffibft3&56>RW1-5o 11 
©AMf 10 licit, tfjfcl^^y v^jaRftFs 

e kHz-co-8 K\\zm&<Dizm®^pm 

tt, n-/^^7>f>^ 1 0 2XO««*«l 0 6 5fi 40 
ft-g-t, ffi*«k flR|*.lf3. 8 kHz- 8 kHz^ff *ilC 

Zh\C£Z>, mttttS kHz^^7°y V^^ff -g-tCbtib" 
[o o i 4 ] ffiattQ-cofeasfc Ltll, Jfc-f , LPC# 
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4 

U L PCig:?^/^ 1 1 1 K<fc 9 L PC^tfeX 

d^25 6if>':Oi'©rt©9 6 U-v7>£&£>:/s y 

4fcfe7l/-A^^^ttl 6 0 If ft So 

r©7V— AMIBtt, 8 kHzf-^^y V^t2 0msec 

KftSo :©LPc»«f-ifft»i3om 

LPC«ftt*So^9^#i:LSP (g£*-^ b/V 
[0015]«H, LPC»«r • 3 OtC 

(If^AA^n^L pc»«ril»i 3 2tt, AAfS-i-R 

J#CD2 5 6 ty^/Vg^f^ l^^t Lt^5 

v^S4rjMtt\ iBtlBBife^J: *?*»^aa«*. v^to 
^o/^/-^***^^ ^—tttJjo&fak ft 

S7V-; y^lBB»±, «ttfl6 0t^t2 0 
msec "CfcSo 

[0016] LPC»Ml3 2^f>^)a^7^-^ 
It, a-*L S P^&0&1 3 3 tCi££>ftT, ft*-^ Y 
(LSP) ;<9p*->fc««£*L3o ^ft^ k« 

^io{@, -rftfo-fes^oLsp^^^-^icKft-r 

5o :OLSP^?^-#lCS«t5©lt a**?* — 

[0017] a->LSP««laII»l 3 3^fc©LSP^< 
y L S P * ^f-ftl* 1 3 4tC<£ 9-<^ h/Hc^f 

tt&SvMt^ h y ^ftiPffcSih/So 7i/- 
APifl*#&fcoT>&»&^ b/i'S^Hfc, fcSVMt, Kft 

^tlt 2 0 msec ^17 V — ^ iU 2 0 msec ^IC 
^ffi^tvS L S P^7/ k -^?:27U-A&fi:^t-7 

h y ^^t^ftitv^, 

[0018] :ol s p*^t:»i 3 4A»fe©ft^fbta 

■7-1 3 1 ?r^L*C^t9 mZfr, ^tcm^-itm^-^LSP 
b/v«>Sv^f±a!*^fkd3*H, L S PffiPiBlHlKi 3 
6 iCi^lbtT/So 

[0019] LS P^PflESS 1 3 6 It, L S Pft^-ftS 
1 3 4*T±IB2 0msec ^lC-<^ FM^t^/tLS 

So 8ffiplx— hTIi, 2. 5msec SlCLSP-^^ 
^HSt^^SJ: 5l-rs 0 mil, 3R*K?l?Sr^«T-&JS: 
^<D^i^^^^^.^^<n--7 0 li^«lcft^: 

fc^-C^A-^ftiKfl?^ftSfc«), LPC«p20m 
sec Sl-*»l-K^1"Sfca ; ff«:*±i"5^ ^ d s *>Sd» 
tbT'^So -fftto*?, 2. 5msec L PCffi»J& 5 » 



5 

[0 0 2 0 ] 5 4MPfls& 5 *f t>faft2. 5 msec S 

(ols p^ b At}^P<o^y j &9 y ^ 

SrS8ff-r«fc»^, L S P->a^^tHlKl 3 7tC<fc *) , 

XftEIIftl 3 7^6©ffl*tt, -h!SL PCgS^£##>3 
fcftOLPCig^^lilBi i i\cmt>h, rcOLP 

Ci^7^yV^ 1 1 1 X}t, 2. 5 msec StCM#T£ft£ 

[0 0 2 1 ] t^s L S P*fPefl[HII&l 3 6t5§V- h 
■CMra^^^4msec 6©LSP«ftfi, LSP^af 
gtHttl 3 8Ki££>;frT a^7^ — ^fcSftStU M D 

[0 0 2 2] L PC»7-</V^ 1 1 1 ^fe^ttJAtt, ft 
2 RIM 2 2fci£e>iT,3. 

[0023] S:M^m\c^v^xmmi-^o ^m^ 

[0 0 2 4 ] -rftfefe, tf*^£«rliii&l 1 7 

ytfMr^ftfc>ft, t°y^#^ll<oft^tV^7^L 
l ttVyrmyjA'* 1 1 2RU=tb*ig^-l 4 2lCi££> 

ft) 1 1 6lCi£(bft£ 0 tTy^^^VQHKl 1 
fctiAflHF-l 4 3 J: <9&f?[±i£ft, ft*flt^<^ 

\t^^itmt)t^\f y^-my ^ 115, ®gt£i 1 

7, *Q&t£l 2 7lC^ft^fti£kft£ 0 *fy?m7<<A> 

9\ 1 2tt, ±iatfy^»«fe*^s<3v^-C3^tfy^ 

a:*asi¥S-c4)aw^fiMDCTii!»6i 1 3 

U:i££>ft, MDCTMSSft/MS, VQ WHtf- 
it) 13 Ki 1 4tc£ SKKfi^tttf^ b^E^HfcSft 

£ 0 r^VQ[£l^l 1 4tf±, VQS^ffgS&l 3 9 

*fc£ft, ^c0ffl^-Cfc5-f ^^^IdxVqitt, tU**^ 
1 4 1 J^SSfcbSJxS. 

[0 0 2 5 ] &1t~<Dm\cte^Xft, ^WftKSriS^S 
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6 

vqiiiKi 2 6 £^tf*tv>£ 0 -fftfrfc, JblB*tfy^ 

y^MrE&l 2 5 tc <t «9 l/2 7U-i^jffl-e##r£ 

^?^L 2 tttf y^ig?^* 1 2 2RU=ffi^«T-l 4 

{fc) 081 2 6tC^fr-€ft&bft£ 0 tfy^^WVQ 
E&l 2 6*Ctt, 3jS©tf y^V^^ h^Sr-^ h 

\,x±^-imiixhz> f y ^ * 

VM\ t^W^VQMl 1 6)5^©t^fWy 

ttLO^TH\ Ifyf^yVQIilSl 1 6, 12 6j&>6> 
©#jg*^flsffi*<0^*«£*i l 7"CfcoX, rft£ 

wqhi!Bi 1 8*c^ wn^Hkux^fc 

h6 V ^#o-f i/*f$ * g id^rW^C^- 1 4 

7^* 1 2 2tCi£oTV^o fcib\ Mfl4 3^ 

1 2 2d»feOt p y^jB!iaS6tt, MDCT0SS1 
2 3TMDCTM$^ r*Lj6S«JW8l 2 8^i»fc*L 

vq (^^-b^a^ft:) ISBi 1 4^fc©ft*^^ 
VQm^ff^tnl^i 3 9^6>©ttl*^J:5«i*fi*W* 

[0026] «««aofs-g-«k3ncov^xR«-r 

[0 0 2 7 ] roi«iSttl^fH■^*o : ^^t^ A* 
ft#S:#«»#IU »»l*afc'>ft<ktloOili«(l 

[0 0 2 8 ] il^AM^l 0 1 
LPF (a-/^^7^/l-^) 1 0 2tC<£ 5 » 19 W^^fc 

10 6J&»C>f±, ««c«g©ff#, WSitf3. 8kHz~8k 
Hz©fS-S-i& ; tH*S*LS, fcftTL, §^LPF102^ 
<t 0 . 0 6^C><0m*t-(i, 3. 8 k 

5^ HzEAT^ja»btoT^*!!i 5 &aoX*5!P, »«tt'J^«-g- 
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MStlt, 3. 5 kHzJ£JL_b, *>5VM±3. 4 kHz£*_b^J* 

[0029] roffittflioff-ii-ii, 0 6^6© 

flf'J*.tf3. 5 kHz-8 kHz£>4. 5 kHz©HRft*IS:1* 

oas, missis?]} >jrmc± 9ffltt**iS*«Hi:i/ 

ttlfcO-S-jaSr^JtU 3. 5 kHz-4 kHztfiSltMS-b 

7. 5kHz-8kHzO0. 5 kHz#£ L P F 4> £ I Mi B 
PF K^*?^*) l 0 71CJ; 5* y 
[0 0 3 0 1 Wc, ffi«W-©fflR*S»&fT5* 5 , r 
©w-ctt, w*.tf f ft (£37- y^ 

2«) nei 6 1 *m^xm$i$kmhv>y £ -$ \c&& 

U r^jgjfiftttio^-^SrJaS*^^ MUBl 6 2 
tCfc&v^bUtft, ^iSiSlft^SrfcafflFFTlHl 

[ 0 0 3 1 ] $F FTiS&l 6 4*»&tt\ A#fi#4>i* 
#fil©0i];Ltf3. 5 kHz- 7. 5 kHztfMf^N 0-4 

#f±*v^iJ ^^jaKftdss kHzT*ar*so-c, ^ 
-?yfy/yy^0^i 6 4tc<t «9 ^^^f-^^y 

Lrf-V7°y ^^]5)K^8 kHz0 3. 5kHz-7. 5 k 
HzO«F«Off-g-fc1-So :O^Vf^y ^Eli&l 
6 43&»6>Otti*tt^ L PCiS57^-/V^ 1 7 1 XVLPC 
• S^ISMl 8 0l£>L PC##fHJS§l 8 2lC-efr-e 

[0032] LPCM' It^HfcftJ 18 011, _b!E{g;i$ 30 

«©lpcM* atf-flsffli 3 o ts&*ra«**j*Sr*r 

[0 0 3 3 ] tftfofe, LPC^ff • JHHfcSU 8 0\C 

*^fcff-g-^A**ti/5LPC»«r[a»l 8 2fi, A* 
it^B^(0 2 5 6i^7>§£©*£3: l^^^l 

*r!II»l 8 2!&»C>©a>'<^— * li, a^LSPffl 
Si 8 3 lCi£k*l/C, m^^t b&$t (L S P) /<7^ 40 
-^lC^&£;ft£ 0 a-^L S PfMl 8 3 f)-^(DL 
SP^/^lt L S Pl^HkBl 8 4lC«fc<3'<£ b 

yvS^fbfcSVMi^h y ^xfi^-{i:*^5p 

v\ fcawi, *S$:7 u-A^^St #>r^ b y ^xi 

T-lbtr fc £V\ mril, 2 0 msec £ 1 7U — At 
U 20msec SlCgdi § L S P'<? ^ — * £^ 

[0 0 3 4 ] r^L S PitfMfc* 1 8 4 j^fcOjriPffcfcb 

t4bfe»«ffl(tf s P^^ hyUffW v 50 
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f^XLSPidxH H\ «^ 1 8 1 Sr^L/t»t> * 

fcfi-?-fb8F3KBL S P^ b/VfcS^liiSfiiF-flSfctiA 

It, LS PffiRBEKl 8 6(CiSfe^^ 0 
[0 0 3 5 ] LSPSfllHlSSl 8 6li, LSPiflfcS 
1 8 4-C±lS2 0msec hMfftShfcLS 

P©/<# b >Of|fj7i/ — v— Afc©fiS:1fW 

[0 0 3 6 ] r©J:5 fcWRIJ&^TfcftfcSmsec &<£>L 

S P-<^ b^£/J^TA;^)^£7^A^ y 
frTSfci&fc, L S P->a^i@S&l 8 7 <fc 9 , LS 

*K«*"f"£o r©LSP^afK0S&1877J^ 
©UJ#«\ ±13 L PC3R***»5fc»©L PCS7^ 
y^lIIBl 7 1 iCjSfeJl, :©LPC97>fH171 
"Cli, 5msec »UlM*T Six* a KJ: 

[0 0 3 7 ] L PC5S7-Y 1 7 1 ^^L PC^SJ 

»amj*n* lpc^vq <-<^ b^*^) niai 

7 2Kli£&;h/C^ b^i^flSS^ -e^ffl^^fc^L 
PC3Rg<0'T ^^XLPCidx^ffi*i$^i 73J:«^ 

[0 0 3 8 ] EJlJb© J: 5 a^/S^W^ft^flsKllfc*^ 

&£iMtffi^£;fr£ t'$/ b* b y-^tf>£ 

[0 0 3 9 ] 1"**>*>, gl^W^tiiAS^^^ 
^■C^-^Srfifill-ak*, iSStfy b v-Hil 6 
kbps (kt>^/W t4!9, -ffldS^fe©^-* 
$:6ilt§: fctcJ: 19 6 kbps ©fiiStfy b h i * 

[0040] fc^V^li, HI <D±X<Dti®^frh<0 16k 
bps ©±f*-^Srfi5S, *T4b^i2lfffe^V^ltIS^L, 
£ft*>£W±S£tt|-Cl 6 kbps o^-^?r^^-K 
■fSritCJ:*?, 1 6 kbps 0«fp«©«Fft*A s »6 

6 kbps of-^ifa-mriicJ:^ ®^ 

#7*=!-^*C6 kbps |CJSCfcfo«^ ; ffFff-S'*^#fc^ 

[0041] hi o*Ja^c*3v^rtt, mxmi- 

13 1, 141-143 ^fc©tb*f*— ^3&5 6 kbps © 
^-^tC^I^L, * b\cmtl^l 4 4- 1 4 7, 1 7 
3, 1 8 1 ja^^tij*^— ^SrJDx.Sr it* , 1 6 k bp 

[0042] htm 1 ^ft#»#<ksatc^js-r 

[0043] roH2ic*;v^r, a^js^^-2 0 0t£«\ 
iiaii ota**^i 3 1 ^e>©di*tcffl^l-s ls p 
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^ XLSPidx^^ £ ftT V ^ S 0 

[0 0 4 4 ] r^L S P<Z>>f ^T^^LSPidxii, LPC 
^?^^StB2 4 0OL S PCOigVQ (iS?^<^ h 
^Hfc) ESS 2 4 HC&kftTLSP (iX^^ h;V 

T^ica?^ w^^fcsvMta^ b y 

^{fc£ft, L S PttP*H3S&2 4 2ttlSe>ftT LSP^i 
Pfl*aaj651S*jLfc«, LSP^a^miHl£S2 4 3-CLP 

2 SXtftfs^X^ h7/^ h7>f/V^ 2 1 6, 2 
2 6^iSfc*L*o 

[0 0 4 5 ] |4^)AMlF2 0 1, 2 0 2, 2 

0 3 Hit, _h|SH 1 ©^ffl**^ 1 4 1 , 14 2, 14 

xVq L , fcV^^Li , tfj/^-T V gl J&S-tft-pftt* 

[0 0 4 6 ] A**^ 201 ^fe©MDCTffft©^^ 
b/l'i^HbO'f *IsxVqifl, ffVQ h> 

ft, SMDCT0^2 1 2 ICJ; (9i?MDCTM3S^^fc 
^ MB* (t^^Ts'K) M213tl 
»iD#*JV t 0 s/^£j#7^/V* 2 1 4lCi£^ftSo t° 
j/^^0^2 1 4tCtt, #A*C^2 0 2, 2 0 3^ 
e>©tfs/^?^Li , t'y^V^gi ^#y6£ftTl^ 

So ^©^5x^^111182 l JblEHl^trs/^ 
7-Y;V* 1 1 2X<Dt°y^m&^i£<V&&&&M£tl 
LPCM7>f;^ 2 1 5Ki£fcft, LPC^-JS 
tea^lKS^So r^L PC^£ftfca^fl, 

*^ b^A-^X b7>f 2 1 6 tCj^ftT, b 30 

7* /v*M&as«S*ft, ffl*iH J F'2 l 9£ 9 6 kbps © 
tfy hu-htCMfcTZ^Pfz^h LT&Dft^ftSo 
[0 0 4 7 ] I4^A*«^2 0 4, 2 0 5, 2 0 6& 
U2 0 7\Cl$, ±|BH 1 ©^Bi^^-7-1 4 4, 1 4 5, 

1 4 6&U<1 4 7^^MDCT«^^ b^iMHt 

[0 0 4 8 ] A#«HP 2 0 7J&^OMDCT«ft©^ 
b/Vf^flS©^ ^f^*IsxVq2tt, iS?VQIIIft2 2 OK 
flW&SftTa?^ FM^f^H, JD*48 2 2 1 lCi£lb 40 

titiS?vQ(Hi^2 i i frbom^t hfrA+itZhitM 

DCT«»fciD»*n, #MDCT[HI&2 2 2|C£ <9 i£ 

K) 0^2 2 fs/^jS7-f /l^^ 2 

14tCi£bftS 0 Z.Wy^tiSL? 4 A* 9 2 2 4 
#A^W2 0 2, 2 0 4, 2 0 5^^t°S/^7^L 
1 , k^f^y g2 , h°i/^7^L 2 ^M**l5t 
AMi 1 2 0 3ii^©t^Wygi tAM 
^2 0 6 ^ib©t e iy^y-f idt * S *D»* 2 1 7Xm 
WSftfck^tty&SftT^S, r^t°^^^^7^^ 50 
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^ 2 24rtfy^»*©^ja*aa)5 s **iXfc«> LPC 
2 2 5iCi£lbft, L PC£j#teSW 5 ft£ft 

So r^L pc£j&£ftrt:fcti;>jtt, tfs^x^ b ^yu 

#X h7^;^ 2 2 6 l£i£<bftT, ^^h7>f/^MI 
>6>ite£ft, Ty^f-V^y V^@B2 2 7lCjSfchX* 

^7°y ^jstt*aMM*.tf8 kHz3&»fc i 6 kHztcr 

[0 0 4 9 ] S fcfc, A*** 2 0 7 Kit, 1 1 <omtl 
ffi^l 8 l^&0*8«©LSP>f V^XLSPidxH 36? 

* *T*X *5 <9 . :^LS P<G»f ^f^^LSPidxH lis 
LPC^9^^S4»24 5©LSP©fflVQ (aS?^ 
£ b/Htf-ft;) 018 2 4 6 KSI&ftT L S Pf*— 

^ b>It^ffc£ft, l s PttPfltHiSS2 4 7tei££>ft*t 

4 8tLPCM©o^7^-^i^i^tl, :©a^ 
5^-^35 s K*tt9LPC-&ja7>f 2 3 2tCi£<bft 

So 

[0 0 5 0 ] A*W2 0 9 Kit, 1 1 ©ffi^MHM 7 
3?5^0S»LPCSg^^ h^lt^fiStb*^*) 
S^^XLPCidx^#y&£ftT, «i«5S?VQlHlK2 3 

lt^n/n^t^, S5#s<il pc^7^/^ 

2 3 2lCi£fbftS Q SS^HIL PC^7^^ 2 3 2*C 
LPC^J&&S£ftfcffi^fi, T y^^^y V^iHlK 
2 3 3-C^^7°y V^jgK*365«»Jx.tf 8 kHzZ>£> 1 6 k 

FFT0^23 4tB37-y JB»««li: 
©ft#^«**^ jaR»^7hifiIiB2 3 5-CK««»C 
JSK*^7 bfeiS^ft, ,^FFTIU^2 3 6r^iS*7 

-y i uU 9, MStto^raiMt-S-fc £ 

ft, MJD#IIIiK2 3/7Sr^LtJD»»2 2 8tCi£tft 

So 

[0 0 5 1 ] *P»«2 2 8ttt, JiET y^^^y V 
^@»2 2 7J&»&©fS#iJD*£ft, M^2 2 9 j; 
I? 1 6 kbps ©try b hO— WC^JSI-S^FfS* 
t tb^ftSo £ftt br^l 6 kbps <D\fy Y 

u -]sOfS*f±, ±l2tH^*^2 1 9A»C>©ff f-ti^rit 

^ftsr tic J: (9^19 tti^ftSo 
[0052] Tstr—j tr y ^-r icov^rtap^t* 

So lilBBi, H2 0*jS:lcib-v>-ctt, 6 kbps ti6 

kbps h<D2^(D^k^yYV-\-^:\^\t^W^% 

y — ArtlC 6 kbps <D¥y V* V V — J*%7C±^&£i" 
%>xf-y tfy x-f £H3LL-O^S^, ^^>lC2kbps 
©<t 5*««SlCtfy h h^^^S^^tlg^ib^tf 

[0053] r.r.r\ m-<on^itm^rit^%i:mmx 
try f 1 ^ &»fc-fr5wij& 5 j9P* u\ 

[0 0 5 4 ] r©/^^, 1 3 \C7FT£ 0 tgi%fS.(0^%\t 
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SSBULcfcoT 2 kbps <DW3rfct:ft^> 

fti: LT 1 6 kbps ©try b y — A-C, :©^16 
kbps ^-Ctttffl-f 6 kbps Sr«ffl-rS»-& 

2kbps sr»ffl-r*»-&t*:, ^n^ftjB&K&c 

[0 0 5 5 ] 4*5, Ktefctt* «a-TSJ:5^, 2k bp 
s Til 2 kbps *as 6 kbps 

-K-Ctt, S#ftMi:^5 7W-A^fFt (v) © 
t # 6 kbps , UP^ (UV) Ofc * 5. 65 kbps T 
£*:16kbps ©*-KTN±, 7l/-i^Wt 

(V) ©if 15. 2kbps, (UV) oiti 

4. 8 5 kbps Tfc^ 0 

[0056] ::t, ^j3 ©2 kbps <Dft^imw<om 

[0 0 5 7 ] §3 IC^rff #fb»«©S*»4*i* 

w:, ^^ft^^isjw^ayRsswirf lpc 

fflff-tft) a*Sr*»tf->f VRM (sinusoidal ana 
lysis) ft-Zrit, fijttf^^J/^^^^ (har 
monic coding ) Srfr 5 S 1 <0»#ft;ffl 310t, A* 

W^f 2©S^3 2 0 i*^TU AAff-S-©*^ 

(V : Voiced) ^^^1:11 ©15^3 1 
0££]V\ A^ff-^&F^ (UV : Unvoiced) ©^5^ 

[0 0 5 8 ] JblB® 1 (DW-ZittfrS 1 OtCit, 0|j x. ff L 
P Cgf 5/ ^Sf ft^^/V^^ Fli (M 

BE) »#^©J;5**^^iS»W»*fli*ff 5*J** S 
/H^feftSo ±15* 2 <z>«F-g-ft;«5 3 2 Otcfi, M*.tf£ 

ay (CELP) ^^-{b©*j*^^v^^^ 0 

[0 0 5 9 ] H3©^ijt*ii, A*** 3 0 1 IC««*^ 
^ 3 1 IRWL PCM • 4^95 3 1 3 KliSfcih/C^ 

5, LPCM'tfWan^MH^LPCft 

3 1 1 tdi^ftT, r ©L PCiS?^* 3 1 1 tC£ 19 

*T,£ 0 LPC»*f • 3^953 1 3)&»6>tt, ft* 

5 [clsp h/^) oi^kHlA* 5 * 

<9fcti£ft, ^^^tfci^^-7-3 0 2tCii^^^ 0 LPC$ 
7>f>*3 1 l^fe©L PCa*(±. f->T>'S»«f»# 
ffc«3 1 4fCi£tb^3 0 f"-< VR»*f?SF*ft*R3 1 4*C 

fe*L5fc*lC, V (^TF*) /UV ($SF^) ^J^95 3 

1 5 v/uv©*J3edSfif*3iLSo 1^ ^&»#f£F 
#ft;as3 1 4A»fe©^^^ byvx V^<a — ^fiBf*— ^ 
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«3 1 6d»fe©3— K^y^W ^^f^3 
1 7£^LT[iJ*i$^3 0 3tCi£ib^ f^f^M?? 

^is^-3 o 4\cmt>frz> Q v/uv*y«as3i5 

A»6><OV/UVW3etH*tt, M^W^S 0 SfcSfcft* 
t&tC, ^^5/^3 17,31 8 LTi££> 
ftx&*), hmvit^p^ (V) ©tfiilB^^^^ 

JStWtf 3& 5 »«*Jxt*ffl*»^3 0 3W3 0 4^ 

10 6>*ix-?aiR5tH**T/So 

[ 0 0 6 0 ] 0 3 <K>% 2©»#ftSffl3 2 0 ft, r©W"C 
iSCELP (fl^BSIfcHHW) UX*5 
^ Jt#«F*«3 2 1 *»e>®aj*«r, 7 
-f/V* 3 2 2tC<fc S-g-fifcteJiU WfeftfcS^fl-**^ 
3 2 3 tCffi (5 , A* tfHF- 3 0 1 fcfftllft £ frfctf 
^ft#Sr*KlL*Wt7-f 3 2 5*fr\.X%hki1t 
Wi©»«*65tllU r©K**ffi«W-£llK3 2 
4lci*oTffgg|ff-SSrfi : v\ K36*5*/hi:ftaJ:5ft^ 

^ ££##r (Analysis by Synthesis ) ffiSrfflV^^o — 

*IFffffl»^*f#<t:^fflV^*L-C*5i9, *t*»-g-«3 2 
1 ^fe©UVf-^ tLtOa-K^y^-f V*f9 7- 
it, _hEV/UV*lJ££fl3 1 5^^V/UV^S 
j&S&jTSr (UV) ©t^^iiS^^fs/f 3 2 7*^ 

[0 0 6 1 ] :©J;9^^f^LPcM-if 

ft«5 3 1 3^il^LPCM* Ic^fcflSl 3 0<D—^ 
30 sffi-T-3 0 2^fe©fflAA ; *^4*Sl 

^VR#*H3F-!§-fl:«S3 1 4^<fc 5 f# t° y°5~*f- 

[0 0 6 2] r©J;5^, 03©i??-g-fb*«:iiai 
^oXib^, g|4tc^-f J: 54^^-9 try ^^Sr^TL 

[0 0 6 3 ] r^H4tC^V^r, 2 kbps ©tfy h 

U-i.s2ii, M-g-^^^-^^v (fFf) otf 

tUV (^^#) <JDt*itrt»ii!& J iJft^t*iD, 
V<Db%<02 kbps O hfy h X h U — A S 2 v ii, 20 
(^95^S2ve, S2va^)^tb, U V <D t f ^ 2 k bps © tf 
y h ^ h y — A S 2u il, 2OC0^^S2ue, S2ua^ 
fcUfMotV^. 95^S 2 veii, 

imvf >0<t P^7^1") -C, SflAn dSl5t*?F/l60t>7' 
5tf Jt-C*>*5, ffl-16t*?l-/160ty7> t*^o 8 kHz 
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y-ls-fV y^tO. 8 kbps ©tfy Y V— h<0<f~?\C 
filfSo «5>S2uett, LPCR*&Sllt # 54/80»y7 # * 
i:, ©lt^/ieOW'^tN ff23t*jF/160^7> i 
1. 1 5 kbps ©tf y h U- h©:r-*lCtSiif 
So 2 kbps ©tf y h y -A S 2©^9 ©£G#S 2 
va, S 2uall, _hi&Lfc6 kbps , 1 6 kbps fcOftf 
«#*aiMi*a«£-C*>?>, ffl»S2vatt, LSPf 
— *32t*?F/320ty7> i, V/U V^J^-*lt*?l7l6 
WV7>£, tfy^y yifiVimYfPk'?, »24t*?f/l 
60ty7>i4 5, 1. 2 kbps Ot:VM/-V^f-^ 70 
tCtlSfS. «^S2uatt, LS P?*-*32fc* 54/320H' 
7> fc, v/uv*ys^— ^It*>h/I60ty7'*fc-C, IH7 
fc* 5^/160^7' A fc*!9, 0. 8 5 kbps ©tf y hU— > 

©^-^icfaif s 0 

[0 0 6 4] 6 kbps ©If y h y — AS 6 

it, ±iBtry > y-As 2iia«ic, fifty u-a 
j&5v©tt feuv©t t fc-crtas«jfid5-«^t#l* 

So V©fc£©6 kbps ©try hy*-AS6v tt, 
2 0©£fl#S6va, S6vb^k, UV©t#©6kbps 
©If y hX h y— AS 6u fl, 2 0^S»S6ua, S6 ^ 
ubJ&»&*ft*h,JSoT^*. £|5#S 6 vafl, JiMLfcJ; 
5>fc, 3|5#S 2vafc*ii©^-^rt«t fc *><!), WS6 

vbii, t'y^^^efc^f/ieoty?'^, tfy^R£i8t* 

?>/32ty7>t-C, W-96t*?F/l60ty7> fc*9, 4. 8 k 

bps ot^bv-f^^Wilt^o Hit, WAS 

6uatt, _Lf5^#S 2uafc*a©f**-*l*lS"C*«?, «5 
#S6ublt, ±|S»£S6vbi*a©f s — *rtS"C*> 

So 

[ 0 0 6 5 ] 1 6 kbps ©tf y hX h y — A S 1 

6 11, fx b y -^S 2^S 6 i PiCM 30 

Aasv©fc£ fc uv©t# fc"Crtas«aM 5 — ffifcf 

tf^&S, V©t£©16kbps ©t?*y hX h y — AS 
16vl±, 4 0©Sfi#S 1 6 va, SI 6vb, SI 6vc, 
S 1 6 vdJ&»e>* UV<Db $ © 1 6 kbps ©tf y hX h y 
-AS16u tt, 4 0©£|5;9'S 1 6ua, S 1 6 ub, SI 
6uc, S 1 6ud^^-!:ixfM^tV^ 0 Sf5#S 1 6va 
II, ±ffi£[5»S2va, S 6vafc#a©f*— *rt£T*> 
<9, S16vbll, Jtffi3ff#S 6 vb, S 6ubt&i§©7^ 
^F*]&r&So S[5#S16vctt, t o iy^^^2t*^/l60t 

y7>i, tv^y^>-iifc*^/i60t;/7> tfy^S* ^ 

18t*^/32ty7>fc, S/M*— ^lt*?F/160t>7> 
fH04b*?^160fV7>i 4 9 , 5. 2kbps ©tfy 
M^-MCffilf£„ *Jb\ -LIES/M*- K?*-* 
ii, VQ0&1 2 4T\ %P (Speech) ffl t ^ (Musi 
c) fflirjIfcS 2«JK©a- K:/y^ «?■§•«) Sr«J 

G&X.Sfca?)©^©^*)^ Sff^S 1 6 vdii, &*$L P 
C^-^5t*?f/160fy7>i:, i^^cL PC»*15fc*>h/32f 
V7^ir% ff80t*^/160fy7> iftt), 4 kbps ©tfy 
M/~MCtilfS 0 Sfc, S 1 6uall, _bl5^B5> 
S2ua, S 6uat^ii^7 ? ™^P fc l^'Cfc 1 9, fR^S 1 6 50 
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ubfl, ±|B«»S 1 6vbf 3fcto*>-bia«»S 6vb, S6 

it, _bfE«B#S 1 6vct*ii©^-^^lS-Cfc'9, 
S16udll, _bfS3fl#S 1 6vdi#a©?*-*rt&-C*> 

So 

[0066] sub©* 5*try h y-A£*#s*:tf> 

©Hi, |§3©«J&£$ t»5i , H5©£ 9K.&S0 
[0 0 6 7 ] :©i5«^T, A^S^l 1 UHl , 
H3©A*«^l 0 l fc»JSU r.Jx*SHi ©LPF l 

o 2, f-^^y v^jatt««*«i 03, o 

6, BPF l o 7*:«St 2fc»6> 

2d»fe©ffi*0flft#tt, H3©*ia^»«f S2 k»* 
ikffl2 l t*ii«»ff-B- j fli«2 2itciSe>HS B 
;5M?-fHb»s 22 11, H 1 © L P c 4>«f • S^flSSS 1 3 
0, *>SWil8 3 ©L PCM * *^IS«3 1 ofctatf 
fiiU £ 6^H3©f-^^K»«f»-g-^fflrt®tfy^ 

atua^Hi ©tfy^MrE&i 1 5<>*a«5»»# 

[0 0 6 8 ] W«»WIh]IBi 2d»fe©ffi««lfS-B- 

II, 6 kf?-*Hfcffl2 3RtM 2 k«P#fta5 2 4 tCtjS6> 
6 k«F#-fliffl2 3tt, H!l ©0^1 11-116 

IcisffffiSU l 2k3fMfi, Hi©laIBi l 7, 
118, 1 2 2~ 1 2 8t£tatfffl!f So 
[0 0 6 9 ] ffir*»#llHll8l 2J&»6>©i«*«0fS#tt, * 

II, Hl©lal»l 61-164, 171, 17 2\cm2 
ffiSf So 

[0 0 7 0 ] ^©las©*^**^ 3 1-3 5!&»6>Hi* 

£ftS if y hx h y-AfcBl4©*ffl^i©B8«S:RW 
fSo 2 kffiF-f§-fls«52 i ?i^ffi^i^3 i ^^rur, 11 

4©^fi^S 2veXHS 2ue©^~ ^d 5 tU**^ *il^5 
^»*{t:ffl2 2^)^£tl^I^ J P3 2£?TLT, fij4©^^ 
S 2va (= S 6va=S 1 6 va) X It S 2 ua (= S 6 ua= 
S16ua) ©^— ^aSfcUASfrSo 6 k»f M 

2 3^^>tli^S^3 3 5r^Lr, g!4©^^S6vb ( = 
S 1 6 vb) S 6ub (= S 1 6 ub) ©f*— *J&5fcU*3 
^So ^^>(C, 12k»fft«24^bWAiS^34S 
^UT, 14©^S 1 6vcXHS 1 6110©^— ^/i) 5 t±l 
«*4 kJRF#ftffl2 S^fotti^iH^S 5S:^L 
T, Hi4©^^S 1 6 vdXHS 1 6 1^©^— *J& s fcb#S 

HSo 

[ 0 0 7 1] £(J:^U^^7tlf^IM 
tPfSr-«ftf A*ft*tC^L-C*l©«?*^*ft 

r±fsm ©j?#{t:©-a5i:©^*af s«55>t*au 
*v^«5»t Sr#L±ia«i ©«F#{t:fc»±aico»2©«F 
*<b«:16 » 6>*LfclR 2 ©«F#{kft# i: S: ^a<bf S 
IRK, J;E»1 ©«?#-ft«*i, ±l2^2©^^-{bff^ 
©rt©Jb!5»i ©»-t^ft#i:*af S«»S:I*< 



(9) 
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[0 0 7 2] rwa^t, **wic»4*flF^*«: 
❖■-9 try ^-ftftfcitar fcj&s-ct *. 

[0 0 7 3 ] _hfSHl> @ 2<D&%<D «fc <9 Aft W 

[0 0 7 4] Jfc1\ 160 (A) IC^-TJ;^ 71/- 
Miffl6 0t^iU I7^ci0^t5: 

[0 0 7 5 ] t , 7fM1 ] 'il^t = kN ttfc*tk=0, 
1,2,3,-) ki-ZkZs LPCff7^f^^ 1 1 \ f)*b&> 
LPC^filRgKlOl^T, t= kN-N/2 ~ kN+N/2 tC# 

fcL*v^^t«pra«©jwr*^re>bytt= kN-N/2- 

L ^ kN^J/2-L ©jS^^fejESSNftTC^^ b^tX^ 
II X-zXl\\ 2 

*s*/hfc*SJ:5 L= L op t *f— ^^L op t £ 
r^Erfl-c^ftjBt^^^Li its. fcs^tt, tr 

[0 0 7 6 ] r ^9 Ul*frL/C, 

[0 0 7 7 ] 

L ((k-l/2)N) = 



16 



10 



20 



[0 0 7 8 ] 365ft/hfc4*gi <s>$a£ 

[0 0 7 9 ] 
[«2] 

-f^ = 0 (fcCUi = -L0,l) 

[0 0 8 0] tCOV^Tg?^, tV^V b/Kg_i 

b^gi £^ b/^fle 
^HfcL/tfctfXOa — K^V^ ^^*£g l i*tS„ 

[00 8 1 ]^ S-fefc^M»Sfc±tf*fc«>* t = 
(k-i/2)Ntcfc#W*&**5< r bZ^ZZo ^<ot 

[0 0 8 2] *Wf#©»3\ ^©S^JSRJlfcW:**^ 
7^L(kN)i, t = (k-l)NOfc*Ob p y^9^L((k-l) 

t = (k-i/2)Not* 

[0 0 8 3 ] 



L (kN) 
(L(kN) + L((k-l)N)) /2 
L ((k-l)N) 



*MS Lfc tT 2/ ^R3S©/<7 - £ W-JS1- 5 r <k \C J; o r ft 

[0 0 8 4 ] *tft£>^ t==(k-l/2)NSr*fcfc L/t t = 
(k-l/2)N-N/4~ (k-l/2)NW40*SSN/ 2 <^-<^ b A- 
£X_ ^ U L (kN) > (L(kN)+L((k-l)N))/2, L((k-1)N) 



30 



Xi 



(0) 



x 2 (0) fcU 



Xi 



(0) ftU< X2 (Q) P^ft^ftPiSff b^£ Xp ( ° , 

Xj^ , Xi (1) &DtX 2 ( " l) , X 2 (l) ^1- 



X 0 



(0 



>(0 



So 4fc, rftkO*^ b> Xp (i) , Xi (i) , X 2 < 

(/c^Li=-K 0, 1) tcMJES-fStttr^f-^^ 



40 



go (i) , gl 
[0 0 8 5 ] 
[*3] 



(i) 



g 2 (i) tcov^t, 



50 



°1 



[0 0 8 6 ] ©3o5feO*/J^tODj (CMfS?^ 
Sr, t-(k-l/2)N-C0§jl7^L2 iU ^^^^t 0 
2/^-yW gj (i) 0, 1) %s<t b 

/v*^fbb)t±-ctry^y^>'S:*ai>§ 0 ftib\ l 2 o 

j!>»&#«>e>iT,£fc#, *bU-bftffiTttft<*!PflX* 
^?:tt77 PitilWM * i LXfiiS-t^tf «t 

l\ L (kN) , L ((k-DN)^V^-f^^^O, -fftfc 

nSt#tC^, L((k-l/2)N)^iIi LTJb IE (L(kN)+L 
((k-l)N))/2 }t$%ft£tl% 0 

[0 0 8 7 ] :0j;5i:, t'y^^JIfcbKffiv^^ 



(10) 
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18 



[0 0 8 8] 
[*4] 



2 ~ 



[0 0 8 9] ^£ >>jg®S* (go. SL> S2) 

[0 0 9 0 ] tot, 17^t6^t^t°S/f^ 
y/-#}t, Li,gi,L2,g2,gid©5^ftS 8 
[0 0 9 1 ] 85© (B) H\ 

9, r©L PC«ft(l, H 1 <OL PCig?^* 1 1 1 

7-^*2 15* 2 2 5, t>^^^^ h 7 h 7 

^^ 2 1 6, 2 2 6 iC-tft-eftfflV^kft*. 
[0 0 9 2] &tC, ±ffifc 0 y^7^&tffc°y^V>'^ 

[0 0 9 3 ] h^*^o«E*a*L#ttSr*«lcS 
7°<0&7Wt£ Lfc±, MDCTfMm\ 

[0 0 9 4 ] (1) ^JcO^^ ^**flStt«*** 5 » 
*tC#9, MDCTffi«t^^!J y b*5V^lif ^<ti 

(2) XT 0 !) y h Lfc»-g\ y h Sttfc^vKW© 

0) &s%a s 2<0^**-ett*^t#, FFTSrfflv^yt 

[0 0 9 5 ] ^Utt? V — A^Sr 2 0 msec (=160 
f-V7>/8 kHz) tC fc oTl^$fc«>, 160/5 = 3 
2=2 5 tftsri^t), 5 0%^-— 7 y^"S:*ffl: 
LtMDCTMf^f^6 4i:H, ±15(1) -(3)© 

[0 0 9 6 ] ^©tM§W:Bl6«) (C) 

[0097] -f rco(gj6 co (c) tc&i^t, 2 

0 msec = 1 6 0 ^ V TV© 7 U — A 1*1 <Z> t° y r 
p(n) (fcft: bn=0, 1, — , 191, r. r.-Cn=160, — , 19lW\ 



j<? S©7 V— ^00, — ,31©Sc*) ?:5oOU-^7l/^^ 
t^^tt. 5 0©t/71/^Oi#S (i=0,l,-,4) © 
f^7V-A^tf^8ir pi (n) (fcfcfU n=0, 1, 
-,31) 

r p i(n) = r p (32i+n) 

rcD^^7W-^©t 0 5/^^r p i(n) tC, M 
DCT^D T^v^ffiprt 5 J: 5 *«H*w(n) 
i^ttftfeh5w(n) • r pi (n)^UMDCTfj| 

*ft-t\ :©BBSw(n) fcurii, mx.fi 

w(n) = 7" (1 -(cos2jc (n+0.5))/64) 

[0 0 9 8 ] **5, MDCT©Sft*ka©*Wli, X x * 
g^6 4 (= 2 6 ) F F T £J3V^T&£> J; 

[0 0 9 9 ] (1) x (n) = w (n) * r p i (n) • exp ( (-2 k 
j/64)(n/2)) tr^c 

(2) x(n) ^64^VbFFTMU rft£y(k) 
fc-f So 

(3) y (k) • exp((-2 7c j/64) (k+1/2) (1/2+64/4)) ©*«|5 
Srfc!9, :ii5rMDCTMci(k) CfcfciU k=0, 1, 

30 -,31) tt5, 

[0100] ^f^7l/-A©MDCTitc 
i(k)*^<^ hA'ttfci'Z&s ^vb ^©S^ttttt-o 

[0101] tf y^-R*r p i(n) £-<^ h/W_r_i fc*5< 

[0102] 

[*5] 

]|2 



40 



= (r 1 -f l )'W'//(r,-_^) 

= ~ ti) 'M 'MH'HM'Mirt - f, ) 

-(ct-tiYMH'HM'iCf-e,) 

lt£t£\,,H,t*M7ikffifi.M (*M DC TfiW. 



[0103] Mii, -t©ttsrj&»£>H t H (fcfc" 

so -c. 



(11) 
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MH'HM- 



19 



0 



(» = 64) 



[oio5] tu rr-ciihi sr-frja^-f^^jas 

[0106] 
[*7] 

o l = j^(c/(*)-e,(*)j l 

[0107] noj;?^ h k c i (k)o* : f 

M£*£* v^b*s i o o%;^^^ tf^tcfts 

[0108] 
[*8] 



0 

0 \ 



(/i = 64) 



«(*) = ■ 



1 + 



£0 
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[*1 0] 

^°(7)=(i-^)^o(;)+ I 7^(7) 

(fc«U 1=0.1,2,3,4) 

[0114] i:ULSP (i) (j)?:W^ L 

[0 115] :©J:^icu«^h, WtCML 

[0 1 1 6 ] <<9 WVi^flSli, is*<f?s W^fi 

[0 117] ^fc^^-C^^x^^-K/i/^ 

AAt 4b t*t ^7 At©M D C TSftt x , * 
Of ^7V^ATOl»S:W' itSt. roi;£03i 
— D 2 tt, SkT<Ottfe&£*i>Z>o 
[0118] D 2 = II W (x_ - g j_) I! 2 

[0119] 
[*1 1] 

\ 2 



[0 10 9] hi 2 , wi 2 lt -&jS:7-f /V^H(z) 

&tNS* J^Wt 7 -f /V* W (z) 
[0110] 30 
1*9] 

1 



40 



= 5 V w W 



t ft * I 
s w w s j 

[0120] Lfcj&SoT, tfIl^^rs/^tU> 

[0121] 
[812] 

(s'w"w'xf 
stew's 

[0 12 2] %&-k\crz>so»t Srf- 

[0123] 



:i 3 ] 



[0111] ©^y/W^S*OF FT^7-^^^ h 
[0 112] ::t, aijli, % i f ^U-AUljttJS 

0 (j)ta7 V-^OL S Pi(j)i £F*)#U 
£\ Sit/7U-AOLSPtt, 
[0113] 50 



S l optW''w'x 
S l optw'* W' S opt 



[0 124] fcSfci6^g op t fcf-^fttff <fcv\ 

[0125] *af*3-K*#Sr**5o 

[0 1 2 6] f 2©^r^^ U^x^f^^-K/iy 

_s_Kj. K£ftfc^coill£ x_ k <k=0, N- 

1) fC-ttLT, I^t £<9§g<0*£fPE s (i, 



(12) 



12 7 9 8 5 
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[0127] 
[*1 4] 



E = 



[*k-8tl 



[0 1 28] -Cfca*»e>> mSr^MC-f 5_stt, 
[0 1 2 9] 
[*1 5] 

3E. 



ds 



= 0 *y 



[0130] <fc «J 
[0131] 
(ftl 6] 



= o «ty 



M-l 



10 



[0 13 2] t*#>(b*T/£ 0 

[0133] ^^3— K^y^lCOV^rtt, 4V ^= 

[0134] 
1*17] 



22 



[0139] -fllSrH 7 © (A) tC^-fo 1 
*>5j&s, 2J&g<DA*tt 1«@ KJS**L 2 , 

l l 3**C>oai*S:VQ|5lKi l 4tN<£ WUriF-fliL 
fcftott*^* b^fcav^tt»**flsffi*&, &MDC 
TEIBl 1 3 a-CigMDCTtotL^jgl!^ MSSl 
28' 2J£g03gg (Bl^yf«7-{^ 

1 2 2 3&»fcOttl*) J&>&«#L"C^S. 2 
8' 3&»fe©fcii*SrMDCTlHlKl 23 J ICfc.&MDCT 

®tmi>xvQ\B\$ii 2 4-cm*4tT%<, rtui, isi 

©a?MDCTS:ff*>4v^filfi4H7© (B) G)J;9ft* 
m-curo (B) oflWt&ffl^ 

[0 14 0] B 2 Of a - ^itM D C Tffi»©^f 

idxV q i, l d xV q2 *i 1 b^fflv^f f 3-K4rrs 
BKtt, idxV q i, ldxV q2 ^n^ft^S^ 
ftfcSMDCT, ^jD*S:L/t_bX\ fc° y 

8 Of-V^SlC^Jt?^ 

[0141] i^C, 1 20y ? =3-^{pj|^^^ 

2 1 6, 2 2 6i:oV^TRflt5o 
[0142] ^h7^f/V^ 2 1 6, 2 2 611, 

Sip, h>^9SB7-f A^ltttfMftK"? 

[0143] 
[ftl 8] 



[0135] -c&& 0 

[0136] ±|H*1 , %2<DXryy%m , 9ML##> 
sfedSfo, G LA (-^n^KT/WyXA) iC£o 

[0 13 7] 4*5, ft#U^O^*V^fcf 

(offift) ©i^&ottfcw' /ii^ii tjav^^BS: 
[0138] r^iMar, tfsjsutft^«*ffl^-t 



[0 14 4] gi , Lttfcf y^pjBK 

0.5), v b ft^^^P (fljfctfvb =o. 

4) v n , v d li^-J^ (#'Rffv n 
= 0. 5, v 6 =0. 8) 4:»1-/<9>— *"C*>5« 
[0145] ^tC, L PC-&jS;7^A^OtiiA s (n) , 

5o r^t*©«»kadj 
[0146] 

[ftl 9] 



23 

*«#=Tw; 7 (^=80$fc(il60) 

[0 1 4 7] -C*>«*S kadj li7V-^^*C@3£-Cii 
ft<* LPF5riib/!:±'Cf'^7 0 ^S^^^^So ft 

[0 14 8] k adj (n) =(l-p)kadj(n-D +Pk a dj 

[0149] 
[*20] 

1 

i=-l 

[0 1 5 0] 
[»2 1] 

1 

1 -LM 

[0151] rfttdj; !)*|SSjLfc#^ F7^v^^tH 
*Spo(n) , s p (n)tC»LT*JI*W*s ou t(n)S:, 
Sout (n) = (l-f (n)) s p0 (n)+f(n) s p (n) 

ti~z> 0 f (n) tt, ffij*.»iH8^i-J: 5ftK 

X&>£ 0 r^g!80 (A) tiffin- (B) tt&V 
-hB#Sr-€:^-?n^bT*;!9, (B) <D8 O^^^Ml 
(Omt, 16 0fy/;K 2 0msec <D^f$mat 2® 

[0 1 5 2] &tC, H 1 Oxya-^fli©VQ (^<£ h 

/Hc^hk) ®»i 2 4 tcov^rRsrSo 

[0153] r ©VQlSKl 2 4 (i, (Speech) ffl 

t** (Music) ffli-cnvMcaft5 2ajs©ff#« 

[0154] -rftfcfe, fc^m*©**^*,^ 

x, ^fc^W/&^*£oXi^m^ ruaS^HfcS 

fc:j§£\ K#otf:«as*:£<»ft6i, *a«^«?-s-« 
HW^^i&WftttKSr^orfc lefts, Sot, -o 

*£Wi¥*&S/Nra:* 19 A < ft £> ftv^r t 

[0155] *:ff«jicA5v^-c»i, r <o J: 5 tcteJl 



13) ffl^9- 1 2 7 9 8 5 
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f*]_h£#X^£ 0 
[0156] B9lt ;i©J; 5ft 2«jK©?J-J§*C 

B A > CBB^tt^)^^ h^g^fls*S©ttftWft*JS4: 

[0 15 7] ^H^Cfe^t* A**HF-5 0 lt£#WS 
S^/tA*fS#tt, WUrHMlS 11, 5 1 2\C 

tf\ *jft**uflF*ft CB A , CB B ?:t 

J0 Ul^o Ih&^^hM^ftSSll, 5 12^ 

»85 13, 5 l 4tei£<bft, i©£* 5 i: 

fcfcf£3S5 l 5tft *RS6»ttfc«br, Bjg^Sv^ 
Wvfirf-fliiS 5 l l , 5 l 2^^irtttlA 
XfcS-f ytf 5 1 6-C«»»lRLr 

fti*«Hf-5 0 2tCi££ 0 

[0158] &s<t b/Hc^kSS 11,5 

i 2©**fls*t^Hfc*w*J3«j; a t>, 9)*^^^ 

i^^j/^51 — **tt"C$J9**.Xl^. 

[0159] ::t, mt LX, -tft-pih,*)^^ * 

CB A , CBB^fcSfc Lt, fcS^U-A^Lf^f- 

/n) X-<^ WHtf-fcLfci: S^Hfc^oS^Uio 
l^X, ^F-^iftiC B A SrfflV^fci:£S:EA<kK SfiCB 
B i^itt ^E B (k)tt^o r^^>O^^E A (k)s 
30 E B (k)tt, -ttL-e^Vf*^^ i , jdsatf^fckb 

E A (k)= II W k (X-Cm) II 
E B (k)= II W k (X-^Bj) 11 

tr^iJ^SU. CAi, C^Bj»i^^'KCB A , CB B co-iE:^^ 
ftW * i , j KttJS-rSftS^ h^S:*-f o 
[0 16 0] roJ:5t-L-C»e>*i/fc2o©S^lC»L 
X, i7i/-Artt©S*^IBjRilc<]:^ 
tc^iift^F^tl^^ffl'rsrt^^x.So 

40 U^t-oV^X, &©20tf>#ftj&s*;te>;h/S. 

[0161] mi <o^mt ux, £xo-fr:/:7u-.Mc 
*5^X, ^-^4ICB A MCB B ©^Srfflv^ra^tS: 
ttV\ S^.0 7U— ArtlKfDSkEAtk) , £kEB(k) S: 
3^^, /hSv^^S^^^PSr^tSW-^WCBA, C 

[0 16 2] o*jfeS:|SS,1"S«fi!c;WS:Sll 0 

C# &#■§-& ft Lt*5 tp^ #S#-g-tcJ8f+Lfca, b, 

5^ fiCB A tcoi^rn, f^7^-A§^^W#^H 



(14) 

25 

S4*SS5 13a, 513b, * • 5 13n*»b 
©ffi*<B7U-ArtftfP*iD©«5 1 7-Cfc 9> 
CB B V— AS^8W7V- Art 

»*P«rJD*S5 1 :Ht$:it^5 1 5-C 

■§-*>SVMia*i7 9^**18^ 5 o 3 J; !?»t^s. 
[0163] * 2 <D2f£fett, **^7 

tC, §BfrE A (kh E B (k)S:Jt|*L, r ft 
7 Art o£1f:/7 AfcSoTffiW&JSI" £ r. i 

[0164] r©»2©#ifc®36S0iJS:n 1 1 t-^1"o 

£^7*7 V-^&tCi£|fc£fr 
5 1 6**k©ffi*&*iJ»rniS?:y* 5 1 9tCi£oT, fl&J*. 

»f**»4if^J;*3W»f*a3iU i try f^ft^^m 

51iR7 7^£^5 0 3 ± <fc SUlL-tV^S. 

[0 16 5] 4*5, ^(Om&yJPtK flJiSLrtlS/M 

So 

[0166] r©J;5K:Lt\ *»<z>tt9*>ftfc£«# 

[0167] #ac, 1 1 ©FFTiSSl 6 1 , J8R*>' 

7 bE&l 6 2, i£F FTE&l 6 3 K J; SJSRftS* 

[0168] r<9jSR»X*i&3®tt, A*{f^rt<?>> 
4< tt>loo#*S:lS!3tt-r#*tttaxai:, 
ftfcdXK k t> l o©#*©flr-tSr«««<H±ofS*^ 
3E*r5ia*ff»xai:, fc*2*£ftfcflr*fcflR* 

X*£k, Httft«i±-C^7 h^ft^if^-^Sit^^U 

[0 l 6 91 Hi 2 ±ffijg«»£ft©fc«>©«J»S: 
J;!9»L<^LfcH-C*>5, Hi i»JESra«i)-^tt^ 
C#**ttUTV^ 0 r©Bi 2UL*JV^-t, AAiH-T-i 

0 1 ^it, ffij*.»f 1 6 kHzf-^T^y V^-C0-8KHzO 
^SrftozCffiFW^fS^ttfeSftrv^,, r^A^/ 
m+l 0 1 A*fecoj(Efflr«#F«-t©rt, #RtfO-3. 

8 kHzSr<£««0ff Lt L P F (a — /<* 7 /l'* ) 

1 0 2tcJ: t>a«U 4fcS©jEffi?*ff-g-^e>ro<S:« 
ttlfS-§-**W«l 5 1 -C^USlV^rit^SrMScfilft^fc 40 
UT^8i1-^o rftfe©{ft*«flft*i:i«*«fJft#kS:ffl 

scfcteara J: sleuths., 
[0170] irt»yi:»««iiittt, lpfio2£ 

^ir^Wt^otl^ 3 . 5 kHz***? 8 kHz£T 
<D4. 5 kHz©jaR»fflS:«FOdS, ft^-fr^?})^? 
UTft#M3lSrfT5>]t*, 4 kHz*I**C3fca?>&< 

w©OT"Cfi, 7. 5 kHz— 8 kHz<£> 0 . 5 kHz 
B P F l 0 7*>5v^f±LP 

[0171] fttc, <a««i^ojaK»ssii: urwx.it* 50 



^g§Ip9 - 1 2 7 9 8 5 
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FFT (*a7-yiJEft) Srff rfti^ft&o 
t\ 7w-A»S<lalBi 0 8 1CJ: 13, fy^ftS:2 0 
Wiliii 30 (a) tc*1-J: 5IC5 1 

[0172] ^ 5 ^^ati&^tOR 1 0 9 ic J: (9 . 
/V$:<£>3 2 0ft, ±!S7U-A#IiJ<0|&lC8 0U~V7> 

ft©iftJD»tc:J:«7^*-A-&rit 

P#tC, 11 3<9 (B) tC^-f <fc ?t£4o£>R^£rlifrT 

[0 1 7 3] #CtC, 5 1 2f-V?>0?*— 

#LT, F FTIhIBI 6 1 \C& r> FFTiI?:fTV\ $ 

[0 17 4] &tC, JS»»^7MH]B1 6 2KJ;!3, ffl 

R^*4±r^-^^ftiioffigfe^vMlfdlco^^tc^7 h 

Tf-^y v^jaK«SrffiTSli:SiH31tt> Hi 4^ 
r*5fc:, (A) fl5*Hft»o«i*fflflfS-g-Sr (B) 
^fi««flt^»»U, rft£ (c) K^f <fc5t£^!?^ 

y/yy^t^^tfc^ Hi 4C0 (A) (B) 

^©JSR**i±x©»»©IRIc, fs/2 **£>Klfr9 
igSftS^^^ov^ttt, SvMca?©»B*'i*]t*oX 
l^o rfttCJ:oT, *:/^VK©tt«a 5 f s/2 n » 

rt-cfcftii, f-^7°y ^ym&mz f s/n tcrtf^r 

[0175] r©/S»*'>7 MfiiBl 6 2-Ctt, Hi 5 
J;V^ 0 5 1 2f-V7°^O0#Wtt±^7^-^^ 

FFT*aaur««e>ft-6flK«:ttJi©5 i 2m<^v T -^ 

tC^fLr, 113#BA»fc23 9#gSW127iB© 
1-1 2 7#B©ffi«*>5VMi#«^»»* 
-fr, Sfc2 7 3#i^fe3 9 9#i^Wl 2 7 {$^5* 
3 9 5-5 1 l#B©ffifi*aVMi#atC»» 
^^^> 0 jaSftttJiOi 1 2#i^^-^^r 

0#B©ffi«^»l!IS■^i:3fcv^r t*52S-Cfc5. rft 
tt, "Cf±, o#iitH^^-c^t9, 

AftfeftftV^^TfcSo fs/2 £^1"2 5 6 

(-/Rici±N/2#e©f f — ^) fc^sax 

kHz^tSSit, m&fct±0< f < 4 kHzk^^ft^^l 
[0176] i^FFT[Hl£&163tCj;i9^FFT 
1"o r^^^* 5 1 2*^V7 p /US^0#PflW±cOft -§-^^#ib 
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@ftl 6 6 lei *?H i o (B) tc^r <k of-^7" 

[0177] r ©SfilJDjBClHltt 166^ h% fe*Lfcft* 
it, 1 6 kHz-^V^U kHzfcWJKSJvtV^ 

r©fS#36Sffl*«^ 1 6 9S:^LX*f9ffl**LT, 
il^LPCM' S^Hfcffll 3 O^L PCig7-f>* 

1 7 1 IC&lbftSo 

[0 17 8] &tC, f*3-Kffl|-C©«a«l31tt, 01 6 
[0179] lOll 6 0*§J&tt, ±tBEl2^T^7 0 1?~ 

[0 18 0] roll 6 1C*5V^T, iSB-2 4 1 Ultt, 1 

2 L 2 3 2 d» fc© ffi^fa -g-O 
J;5 4, 8 kHzf-^^y 0 -4 kHzlCv^ h £tl 

[0181] r©fS#ll, ^5>f'J[Hl^ 2 4 2tc<J: 

*K — A ft 35*2 5 6f-V^*CS9*»36 s 8 0^V7° 
/KOffi ^-iCE^Jlb^^o rftit, Kfl|©7 V- 

T^£ 0 /N5^^S*»ttlHll»2 4 3^J;*3, 7W 

— J±ft%m&2 4 2*»&©ft*lC*S 1 6 0fy/>^ 

[0 18 2] FFT@3§234lC«};t9:t£256 

««i±©flr*^«ft*tis. *^r^7°^v7 D y v^eh] 

ES2 4 4 tC*5V^XIi, I150 (B) tC^"f £ 5 6*a 
t\C£ H«tt^7U-Aft3&5 2 1 
6^V7>7l»k 5 1 2f"l'7 p /WC*£. rfttt, ill 4 
© (C) (B) ^<03E»lCfflS1"So 

[0183] Mj^^i/7 M1III52 3 5 ICJ: 19 , 

K»tt±rf ? -^tflii©ttefc6VM±tetoW«^^7 h 
fr^^t^thZ^Z^hlcX*) , +3. 5 kHzOjf)K#: 

'>7 h£fT5o rtLJi, IHO (B) (A) ^<D 

[0 18 4] r©«):5lcLX»C>^Ja»»W±^ft-§- 

^FFT0!^2 3 6lC<fc 9 $ F F & ^ t 

<t *K WWttJb^ff-S-^S-fo r coiSF FT0^2 3 6 
A^fe^fS-S-ii, 1 6 kHzif^7°y V^*C3 . 5 kHz- 
7. SkHzfcftoTV^o 
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[0 18 5] *Ol[ftjDflLlsI»2 3 7-CI±, 1^512 
y*l/*?A'V> 7 I/^ASIC, 8 0f-^7°^-f o^--/<— 7 

fciO»S^ UJ*iH^2 2 9 J;5»9tH*h 

[0 18 6] **5, r©J;5ftJSttHr««l^*5V^rtt, 

^ Kftfc i otcPI££ft#v\ 
i0 [0187] «;fctf * H 1 7 H^f J: 5 16 kHz-^ 
V7°y >-^r*«i$fI-f§-£3 0 0Hz-3. 4 kHz, 
««#&0 - 7 kHzfc-T ««r«lC^StuftV^ 
ffi«0~3 0 OHzfc, «#«l<0 3. 4 kHz- 7 kHz 
f*K &i$«£3 0 0Hz-3. 9 kHzfcl#»L"Cffi«ttli 
fttt-TSJ; 5*C*»*l,tf, 0-3. 9kHzO«-gri* 

fj, rjxfcJbafciaaHc'frv^y ^H»*fs ti/ 

2<S>8 kHzfc-fSr i: AS-C*5. 
[0 18 8] rft£-f&fmuf, 

[0189] r CD<t 5 fc, ttS©jatt«tf»fcttK©J8K 

©2f»©*^7*y ^^jaKftr&a^tB-c**?, T7°y 

[0190] ffitfy hu-h-eJt^HtK^a 5 ;*:* 
4Uttf <d$tk>ml J^Xh, .biajgR*3E»#ifcfc 
[0191] ftib% *«stt±i5ss*©jg«©*^pa^ 

*LXV^ds ^fc*5DSP (f*^f v^^^ft -^7°ni? 
s/*) ^^fflV^r 77 h V xT-fntfyMCt ^0%^ 

«9 iS7i/-A^H^t^ h y ^^sf- 

MILT t><i:v^ 0 $^>ic, *«K3& 5 affl*^S*F«? 

[0192] 

5^ tcj^ffimsmb, ffiig»JtcK»*Hfcft f^tv^y > 



(16) 



9-127985 
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[BB©M*fcRB] 

i-c&£ 0 

[13] te©*^ffi#«9#fkS«©*ja«:^-r^o 

x <5r- 9 tf y >r £ R 831" 5 #> £>1*C& Z . 
[15] *«SJ& s affl^«B*ff*ftflO©^^^^*S: 

lie] n^it, «-g-fu©*«»^©ja*ixvtt«B8« 
STRWi-sfcafcoB-c**. 

[|7]MDCT (^7r^Kt»3t^^») 
[H8] f7^^^^ft^5SSWJ?r 
[19] 2«JS© = ~b^*fc : rrS'<* WHtf-fc 
[110] 2lI^3-K7i/^^ft^^b/^ 



30 



[111] 2W&<z>* — V?y9t:^1rZi' < 9y*'tt 

[ii 2] 

s/£B"C*>3o 

[113] ^U-A^WftWfiftJD^&aSrRS-f fife 

[114] ja»*tt±-C©Htt»>'7 hoffi©WSr*-f 
B-C*So 

[115] JSKSttJiOf*— hftaSr^i-B^C 
[116] JSttJSXftof'a-^ii^fllJaSr^-f^a s> 
[117] ja»»ttJ:^©HiR*^7 
[f?*©R9U 

111,17 1 L PCig?^/^ 
112, 12 2 yfy^^y^ $ 
113,123 MDCT A y 7 4 KffifC=*lM 

>®.m {us 

20 114,124 VQ hAfi^t:) 

115, 12 5 fcTy^«flHlK 

116, 118, 126 tf s^^VVQlIK 
1 3 0, 1 8 0 LPCM't^S 

1 6 1, 2 3 4 FFT (M*?- !J 13 K 

1 6 2, 2 3 5 jaStft'>7 M3K 
1 6 3, 2 3 6 iSF 



[15] 



[18] 



1 1 



2 



mm® 



mm 



21 



r- 2 kftifft 



22 



23 



»—> 1 2 k#3ft 



25> 



SB4 ktt*ft 
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32 



33 



2kbpa 



6kbpa 



34 



35 



(A) 



16kbps 



n=0 40 BO 120 159 V>JJk 



(B) 



20 40 60 80 9>^Jb 
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[01] 



CM CO ^ IT) CO 




(19) 



<®ffl¥-9- 1 2 7 9 8 5 



(13] 



320 




,302 
-</ LSPUVrfcl) 



-Q V/UV 
^305 



304 



1 



303 



307 



327 



[06] 



(A) 



(B) 



(C) 



l7U-A=NU60tfV7J/) 



N/2( BOW*) 



= (k-l)N t=(k-4-)N t=kN 

I 



l 2.34 



5 6 7 



-H-f 



I I I 1 1 I I I I 

20»i/**(-4&) 

0 12 3 4 




1 ^ t 

t=( k+1 )N 



(20) 



1 2 7 9 8 5 



[H4] 



[Hi 2] 





GO CO 




> 
CM 



CO -- 



CO 




6^- 



ZD Z> ID 



(21) 



jftMSpg- 1 2 7 9 8 5 



[07] 



[09] 



(A) 



mm 



113 1U 141 



501 



MDCT 



V Q *6 



I dxVqi 



113a 



^JTUT 124 147 
-^oO * MDCT 



d xV 



<B> 



113 114 





MDCT 




V Q 






















MDCT 









J 



V Q 

r 



141 

I d xVqi 
147 
I dxVq2 



1 23 J 128 124 



[010] 



511 



513 



1 



CB A 



512 



tfc® 

7 



515 



502 



OB. li " 



0 \ 

b ) 
516 



(A) 



14] 





f s/2 



fa 



A2JX 



- CBa 



51U ^513a £ A(0 



512a 



mm *■ cbb 



t jr 514a Eb(Q 




(B) 





v 513n 



503' 




(22) 



IH 1 1 ] 




(A) 



(B) 
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